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DETAILED ACTION 

1 . In an amendment dated, September 8*^, 2006, the Applicant amended claims 1 , 
5 and 7-1 1 , Currently claims 1-2 and 4-1 1 are pending. 

Response to Arguments 

2. Applicant's arguments filed September 8^*^, 2006 have been fully considered but 
they are not persuasive. 

3. On page 1 1 of the remarks, the Applicant traverses the rejection of independent 
claims 1 , 7, and 10-11. Specifically the Applicant argues that by combining the 
proposed resolution conversion device of Wu with the viewing angle adjustment device 
of Greier, the combination would render the device of Greier unsuitable for its intended 
purpose. 

The Examiner respectfully disagrees. The Applicant has failed to show why 
converting the resolution of incoming video data and subsequently altering the data to 
allow for wider view angles as proposed in the rejection would not be possible. As 
currently construed the combination is seen as obvious and possible without destroying 
the Greier reference. As such the rejection is seen as proper and is maintained. 

4. On page 1 1 of the remarks, the Applicant traverses the rejection of independent 
claims 5, 8 and 9. Specifically the Applicant argues that Hughes fails to disclose 
"setting the grayscale value of each sub pixel of one pixel to a different gray scale value 
than the other sub pixels of the one pixel." 

The Examiner respectfully disagrees. Hughes is quite clear on this aspect in the 
disclosure. The Applicant is once again pointed to column 4, lines 28-30 which clearly 
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state, "additionally, each pixel may be divided into subpixels of different or similar area, 
and each subpixel addressed with different levels of grayscale." Also note the final 
sentence in the abstract of Hughes, which states, "the relative intensity between 
adjacent subpixels may be adjusted." As such the rejection is seen as proper and is 
maintained. 

5. Also on page 1 1 , the Applicant argues that the prior art does not teach the newly 
added limitation of each independent claim. 

For discussion further discussion regarding the newly added limitations please 
see the appropriate claim rejections below. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1 , 2, 4 and 10-1 1 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Greieret al. (US jS,801,22()) in view ofWu (US 6,392,642) and further 
in view of Kim et al. (US 5,877,737). 

With respect to claim 1, Greier discloses, an image display device, comprising: 
a display unit, a viewing angle range adjustment device that sets grayscale values of 
each pixel of image data so that the grayscale values of each pixel differs from an 
adjacent pixel in a vertical direction or in a horizontal direction of image data (for the 
purposes of claim analysis the ternis 'grayscale values' and 'luminance' are considered 
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linked, i.e. different grayscale values are akin to different luminance values; [applicant 
uses the terms interchangeably para. 56-57]. col. 13, lines 11-32, also note the 
checkerboard pattern of luminance in fig. 20), and a display device for displaying the 
image data on the display unit (1 12 in fig. 3). 

Greier does not expressly disclose, a resolution conversion device that makes 
image data for a plurality of pixels from original image data for each pixel and generates 
resolution-converted image data including the image data of the plurality of made pixels, 

the display device displays the original image data on the display unit if the 
original image data has a number of pixels corresponding to a number of displayed 
pixels; and 

the resolution conversion device makes image data if the original image data has 
a number of pixels lower than the number of display pixels. 

Wu discloses, a resolution conversion device (fig. 6) that makes image data for a 
plurality of pixels from original image data for each pixel and generates resolution- 
converted image data including the image data of the plurality of made pixels (Wu 
makes image data by oversampling the original image data, creating a plurality of pixels 
from the original data, col. 4, lines 32-50), 

a display device (52 in fig. 6) displays the original image data on the display unit 
if the original image data has a number of pixels corresponding to a number of 
displayed pixels (there is inherently a native resolution for the display, when that 
resolution is inputted Wu's pixel clock will be set so as to not make any new pixels, and 
display the original image); and 
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the resolution conversion device makes image data if the original image data has 
a number of pixels lower than the number of display pixels (col. 4, lines 32-50; if there is 
less pixels than in the screen Wu increases the pixel clock to make additional data). 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to convert the incoming video signals of Greier, to automatically adjust the 
resolution of the data as taught by Wu, and then adjusting the subpixel luminances as 
taught by Greier. 

As to newly added limitation requiring that the resolution conversion be 
performed prior to adjusting the viewing angle, this order of processes is seen as both 
obvious and required by the combination of devices. The resolution conversion process 
essentially introduces additional data by increasing the sampling rate of the video signal 
as it enters the device. Greier's device, however, manipulates the grayscale of each 
pixel to produce a specific pattern of grayscales amongst the pixels (see figs. 13-21). 

If rows of the grayscale pattern were oversampled the pattern would not bear out 
as required by Greier. As such it would have been obvious to one of ordinary skill in the 
art that the resolution conversion process must occur prior to instilling a wider viewing 
angle in the display data. 

The motivation for doing so would have been to correctly sample the video 
signals without requiring manual adjustment by the user (Wu; col. 2, lines 25-33). 

Neither Greier nor Wu expressly disclose, what occurs in a case that a vertical 
observation direction to a surface of the display unit is a 0 degree observation direction; 
the viewing angle range adjustment device sets grayscale value of one of the pixel and 
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the adjacent pixel based on display characteristics of a -30 degrees observation 
direction and sets grayscale value of the other one of the pixel and the adjacent pixel 
based on display characteristics of a +30 degrees observation direction. 

Kim discloses, in a case that a vertical observation direction to a surface of the 
display unit is a 0 degree observation direction; the viewing angle range adjustment 
device sets grayscale value of one of the pixel and the adjacent pixel based on display 
characteristics of a -30 degrees observation direction and sets grayscale value of the 
other one of the pixel and the adjacent pixel based on display characteristics of a +30 
degrees observation direction (col. 2, lines 14-27, discloses selecting two sets of 
grayscale values based on producing a widened viewing angle characteristic.) 

While Kim does not expressly disclose that a +30 viewing angle characteristic is 
specifically used in the case of a 0 degree observation direction, this viewing angle is 
seen as, included in the widened viewing angle disclosed by Kim, as well as an 
optimum range when selecting a max/min-viewing angle. This angle being optimum it 
would have been an obvious selection for use in Kim's display. 

Wu, Kim and Greier are all analogous art because they are from the same field of 
endeavor namely, matrix displays and methods of displaying data. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to select the gray scale values of Greier and Wu, as taught by Kim. 

The motivation for doing so would have been to visually combine the viewing 
angles so they widen an overall viewing angle of the display (Kim, col. 2, lines 20-23). 
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Therefore it would have been obvious to combine Greier with Wu and 
subsequently with Kim for the benefit of effectively displaying low-res data on a high-res 
screen and widening viewing angles to obtain the invention as specified in claim 1. 

With respect to claim 2, Greier, Kim and Wu disclose, the image display device 
according to claim 1 (see above). 

Greier further discloses, the viewing angle range adjustment device setting the 
difference between grayscale values of the adjacent pixels in the vertical direction to be 
more than a predetermined grayscale value (col. 18, lines 55-58, discusses determining 
an ideal difference between grayscale values). 

With respect to claim 4, Greier, Kim and Wu disclose, the image display device 
according to claim 1 (see above). 

Greier further discloses, the viewing angle range adjustment device comprising: 
a lookup table that stores the display characteristics of the display unit (col. 15, lines 12- 
14), and a device that determines the grayscale value of each pixel with reference to the 
lookup table (col. 15, lines 14-26). 

With respect to claim 10, as claim 10 is simply a method version of claim 1 and 
offers no new limitations over claim 1, claim 10 is rejected on the same merits as recited 
above in the rejection of claim 1 . 

With respect to claim 11, as claim 11 is simply a computer program method 
version of claim 1 and offers no new limitations over claim 1 , claim 1 1 is rejected on the 
same merits as recited above in the rejection of claim 1 . 
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8. Claims 5-6 and 8-9 are rejeet#cl under 35 U.&G. i 03(a) as being unpatentable 
over Greier et al. (US 6,801, 220) in view of Hughes (US 5,905,482) and further in view 
of Amagami et al. (US 5,402,149), 

With respect to claim 5, Greier discloses, an image display device, comprising: 

a display unit (fig. 5); 

a viewing angle range adjustment device that sets grayscale values of each pixel 
of image data so that the grayscale values of each pixel differs from an adjacent pixel in 
a vertical direction or in a horizontal direction of image data (for the purposes of claim 
analysis the terms 'grayscale values' and 'luminance' are considered linked, i.e. 
different grayscale values are akin to different luminance values [applicant uses the 
terms interchangeably para. 56-57]. col. 13, lines 11-32, also note the checkerboard 
pattern of luminance in fig. 20), and 

a display device for displaying the image data on the display unit (1 12 in fig. 3); 
wherein each pixel has sub pixels corresponding to a plurality of colors (fig. 20, one 
pixel comprises 3 subpixels R,G and B); and 

the viewing angle range adjustment device adjusts a viewing angle range for 
each color of the plurality of colors by setting the grayscale value of one sub pixel of the 
sub pixels to a different grayscale value than the other sub pixels (note fig. 20 where 
one subpixel in every pixel has a different grayscale than the other subpixels). 

Greier does not expressly disclose, that each subpixel of a pixel is set to a 
different value than other subpixels of the pixel. 
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Hughes discloses, applying different gray scale values to each subpixel of a pixel 
(col. 4, lines 28-30). 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to apply the gray scales to the subpixels of Greier, as taught by Hughes. 

The motivation for doing so would have been to provide a subpixel of small 
dimensions (Hughes; col. 4, lines 31-33). 

Neither Hughes nor Greier expressly disclose, a resolution conversion device 
that makes image data for a plurality of pixels from original image data for each pixel 
and generates resolution-converted image data including the image data of the plurality 
of made pixels. 

Amagami discloses, a resolution conversion device that makes a plurality of 
pixels from each pixel of original image data and generates resolution-converted image 
data including the plurality of made pixels (note fig. 46, which discloses a resolution 
conversion with new pixels being formed from the original data). 

Amagami, Hughes and Greier are all analogous art because they are from the 
same field of endeavor namely, matrix displays and methods of displaying data. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to replace the driver of Greier and Hughes with the resolution conversion driver 
of Amagami which would then pass the resolution converted data to the wider viewing 
angle means of Greier and Hughes. 

As with the above rejection of claim 1, the limitations requiring that the 
resolution conversion be performed prior to adjusting the viewing angle, this order of 
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processes is seen as both obvious and required by the combination of devices. The 
resolution conversion process essentially introduces additional data by increasing the 
sampling rate of the video signal as it enters the device. Greier and Hughes' device, 
however, manipulates the grayscale of each pixel to produce a specific pattern of 
grayscales amongst the pixels (see figs. 13-21). 

If rows of the grayscale pattern were oversampled the pattern would not bear out 
as required by Greier and Hughes. As such it would have been obvious to one of 
ordinary skill in the art that the resolution conversion process must occur prior to 
instilling a wider viewing angle in the display data. 

The motivation for doing so would have been to enable display of both low- 
resolution and high-resolution data on a high-resolution screen (Amagami, col. 1 , lines 
16-25). 

Therefore it would have been obvious to combine Greier with Hughes and 
subsequently with Amagami for the benefit of creating a seemingly smaller sub-pixel 
and effectively displaying low-res data on a high-res screen to obtain the invention as 
specified in claim 5. 

With respect to claim 6, Greier, Hughes and Amagami disclose, the image 
display device according to claim 5 (see above). 

Greier further discloses, each subpixel corresponding to each color of R, G and B 
(fig. 20), the viewing angle range adjustment device comprising: a lookup table that 
stores display characteristics of the display unit for each color of R, G, and B; and a 
device that determines the grayscale values of the sub pixels for each color with 
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reference to the lookup table (col. 19, lines 37-40, which details operations based on 
stored RGB values). 

With respect to clainfi 8, as claim 8 is simply a method claim and offers no new 
limitations over claim 5, claim 8 is rejected on the same merits as recited above in the 
rejection of claim 5. 

With respect to claim 9, as claim 9 is simply a computer program method claim 
and offers no new limitations over claim 5, claim 9 is rejected on the same merits as 
recited above in the rejection of claim 5. 

9. Claim 7 is rejected under 35 iJ.S.C. 1G3(a) as being unpatentable over Greier et 
al. (US 6,801,220) in view of Wu (US 6,392,642). 

With respect to claim 7, Greier discloses, an image display device, comprising: 

a display unit having a plurality of display pixels; 

a viewing angle range adjustment device that sets grayscale values of each pixel 
of image data so that the grayscale values of each pixel differs from an adjacent pixel in 
a vertical direction or in a horizontal direction of image data (for the purposes of claim 
analysis the terms 'grayscale values' and 'luminance' are considered linked, i.e. different 
grayscale values are akin to different luminance values [applicant uses the terms 
interchangeably para. 56-57]. col. 13, lines 11-32, also note the checkerboard pattern of 
luminance in fig. 20), and 

a display device for displaying the image data on the display unit (1 12 in fig. 3) ; 
wherein each pixel has sub pixels corresponding to a plurality of colors (fig. 20, one 
pixel comprises 3 subpixels R,G and B); and 
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the viewing angle range adjustment device adjusts a viewing angle range for 
each color of the plurality of colors by setting the grayscale value of one sub pixel of the 
sub pixels to a different grayscale value than the other sub pixels (note fig. 20 where 
one subpixel in every pixel has a different grayscale); 

an input unit that receives a command to select one of a wide viewing angle 
range and a narrow viewing angle range, the display device displays the image data 
adjusted by the viewing angle range adjustment device if the wide viewing angle range 
mode is selected and displays the image data not adjusted by the viewing angle range 
mode if the narrow viewing angle mode is selected (col. 10, lines 1-3, states the user is 
allowed to chose the viewing angle range). 

Greier does not expressly disclose, a resolution conversion device that makes 
image data for a plurality of pixels from original image data for each pixel and generates 
resolution-converted image data including the image data of the plurality of made pixels, 

the display device displays the original image data on the display unit if the 
original image data has a number of pixels corresponding to a number of displayed 
pixels; and 

the resolution conversion device makes image data if the original image data has 
a number of pixels lower than the number of display pixels. 

Wu discloses, a resolution conversion device (fig. 6) that makes image data for a 
plurality of pixels from original image data for each pixel and generates resolution- 
converted image data including the image data of the plurality of made pixels (Wu 
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makes image data by oversampling the original image data, creating a plurality of pixels 
from the original data, col. 4, lines 32-50), 

a display device (52 in fig. 6) displays the original image data on the display unit 
if the original image data has a number of pixels corresponding to a number of 
displayed pixels (there is inherently a native resolution for the display, when that 
resolution is inputted Wu's pixel clock will be set so as to not make any new pixels, and 
display the original image); and 

the resolution conversion device makes image data if the original image data has 
a number of pixels lower than the number of display pixels (col. 4, lines 32-50; if there is 
less pixels than in the screen Wu increases the pixel clock to make additional data). 

Wu and Greier are analogous art because they are from the same field of 
endeavor namely, matrix displays and methods of displaying data. 

As with the above rejection of claim 1, the limitations requiring that the 
resolution conversion be performed prior to adjusting the viewing angle, this order of 
processes is seen as both obvious and required by the combination of devices. The 
resolution conversion process essentially introduces additional data by increasing the 
sampling rate of the video signal as it enters the device. Greier and Hughes' device, 
however, manipulates the grayscale of each pixel to produce a specific pattern of 
grayscales amongst the pixels (see figs. 13-21). 

If rows of the grayscale pattern were oversampled the pattern would not bear out 
as required by Greier and Hughes. As such it would have been obvious to one of 
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ordinary skill in the art that the resolution conversion process must occur prior to 
instilling a wider viewing angle in the display data. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to convert the incoming video signals of Greier, to automatically adjust the 
resolution of the data as taught by Wu, and then adjusting the subpixel luminances as 
taught by Greier. 

The motivation for doing so would have been to correctly sample the video 
signals without requiring manual adjustment by the user (Wu; col. 2, lines 25-33). 

Therefore it would have been obvious to combine Greier with Wu for the benefit 
of effectively displaying low-res data on a high-res screen and widening viewing angles 
to obtain the invention as specified in claim 7. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Gormish (US 6.043,802) discloses an image display device that 
first converts the resolution of incoming data and subsequently alters the grayscale 
performing contrast enhancement and gamma correction (fig. 3). 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Boddie whose telephone number is (571) 272- 
0666. The examiner can nonnally be reached on Monday through Friday, 7:30 - 4:30 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571) 272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 671-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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